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1. (a) What are the last two digits in the ordinary decimal representation of 302 4 7817

Unfiled Notes Page 2



MAT315

1. continued

) ind all solutions to «* | 4z | 8 = mod 15).
(b) Find all soluti 42 +8=0 (mod 15)
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2. (a) Assume that z, y and z are natural numbers such that 22 + y* = 2%, Prove that
at least one of x, y or z must be divisible by 3.
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2. continued

(b) Let a, b and ¢ be fixed integers. Prove that a divides be if and only if a divides
ged(a, b) ged(a, ¢).
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3. (a) Find all solutions of the congruence 57x =6 (mod 105).
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3. continued
(b) Let ged(a,b) = 1. Prove that for any positive integer & the arithmetic progression
a+ba+2ba+3b,...

contains k consecutive terms that are composite.
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4. (a) Prove that any positive integer of the form 4k% 4 1 has a prime factor of the form
4n + 1.
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4. continued

(b) Prove that there are infinitely many primes of the form 4n | 1.
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5. (a) Determine whether there are solutions to the following system of congruences. If
there are solutions, find the smallest positive integer that satisfies the system of
CONZruences.

z=4 (mod 6)

=5 (mod 10)
=3 (mod 9)

&
I
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5. continued

(b) Determine whether there are solutions to the following system of congruences. If
there are solutions, find the smallest positive integer that satisfies the system of

congruences.
z=1 (mod 3)
z=2 (mod 5)
r =4 (mod 6)
z=3 (mod7)
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